[Molecular chaperone inducers in medicine and diseases].
In response to stresses, mammalian cells induce heat shock proteins (HSP). Overproduction of a stress-inducible 70-kDa protein (Hsp70) results in the acquisition of tolerance against various types of stresses. An acyclic isoprenoid, geranylgeranylacetone (GGA), was introduced for the first time as a non-toxic Hsp 70 inducer, which selectively and safely induced Hsp70 in cultured guinea pig gastric mucosal cells and rat gastric mucosa. GGA also primed other types of cells for enhanced induction of Hsp70, when exposed to stress. Pretreatment of rats with GGA markedly suppressed ischemia-reperfusion injury of the liver, small intestine, or heart, and improved survival after 95% hepatectomy as well as liver transplantation. GGA can block insult-induced apoptosis at multiple levels; it inhibited activation of c-Jun N-terminal kinases, decline of mitochondrial membrane potential, and formation of apoptosome by binding with Apaf-1. Recently, GGA has been shown to induce thioredoxin and anti-viral genes, suggesting that GGA may exhibit protective actions independently of Hsp70 induction. HSP are members of molecular chaperones that are essential for the quality control of intracellular proteins. New compounds specifically targeting molecular chaperones that function to prevent the accumulation of misfolded proteins may be useful for the treatment of neurodegenerative disorders in the near future.